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t NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aluminum which is a water solution for carrying out the zinc permutation of aluminum or 
the aluminium alloy front face, carries out a zinc compound by metal zinc conversion, carries out 0.1-20 
g/L content of l-50g/L, and the fluorine compound by fluorine conversion into liquid, and is 
characterized by Liquid pH being 1-5, or the zinc displacing solution on the front face of an aluminium 
alloy. 

[Claim 2] The zinc displacing solution according to claim 1 which contains further the water-soluble salt 
of at least one sort of metals chosen from the group which consists of iron, nickel, copper, silver, and 
palladium. 

[Claim 3] The zinc displacing solution according to claim 1 or 2 which contains aliphatic series hydroxy 
acid further. 

[Claim 4] The zinc displacing solution according to claim 1 to 3 which contains the water-soluble 
Nonion system surfactant further. 

[Claim 5] The approach zinc permutes the aluminum or the aluminium alloy front face characterized by 
contacting aluminum or an aluminium alloy, and a zinc displacing solution according to claim 1 to 4. 
[Claim 6] The approach according to claim 5 by which contact is performed by immersing aluminum or 
an aluminium alloy for [ 5 seconds - ] 10 minutes under 5-60 degrees C into a zinc displacing solution 
according to claim 1 to 4. 

[Claim 7] The approach according to claim 5 or 6 aluminum or an aluminium alloy is a thin film 5 
micrometers or less. 

[Claim 8] The approach according to claim 5 to 7 prepare an alkali meltable mold photoresist mask in 
aluminum or an aluminium alloy front face beforehand, and zinc permutes this front face partially. 
[Claim 9] The aluminum or the aluminium alloy which is obtained by the approach according to claim 5 
to 8 and which has a zinc permutation coat. 

[Claim 10] The aluminum or the aluminium alloy which has a zinc permutation coat according to claim 
9 for performing direct electroplating or direct electroless deposition on a zinc permutation coat. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]^M^i^ or the aluminiu m.aUoy-wMcli^ the 

dncspeiniutatiomGoatTob an 
aluminium alloy front face for the approach of permuting with zinc, and this approach. 
[0002] 

[Description of the Prior Art] Generally it is more difficult than that this front faceis [ nonconductor-] 
easy to beized, an acid, and lye are easy to be corroded to perform direct electroplating and electroless 
deposition to each front face of aluminum and an aluminium alloy. Moreover, even if it is able to form a 
direct plating coat, it is known that the adhesion of the coat obtained is very low. 
[0003] From things, such as this, zinc permutes front faces, such as the above-mentioned aluminum, the 
method of performing electroless deposition and electroplating is developed after that, and it is using 
widely recently. Generally this zinc permutation processing is called "zincate processing", and the zinc 
displacing solution used for this is called "zincate processing liquid." Generally, although this zincate 
processing liquid uses caustic alkali of sodium 30 - 300 g/L, and a zinc oxide 10 - 30 g/L as a principal 
component and contains copper salt, iron salt, an organic amine compound, etc. further The passage 
clear from this presentation, it is strong-base nature, and this liquid had the disadvantage on which 
danger is followed in that handling activity, and by the processing using this liquid, the considerable 
amount on the front face of aluminum was corroded on the occasion of a zinc permutation, and it had the 
fault by which the appearance on the front face of aluminum obtained is spoiled. Furthermore, in use of 
the above-mentioned zincate processing liquid, thin aluminum film about 5 micrometers or less also had 
[ thickness ] the disadvantage which cannot be made into a processed object, for example. That is, in this 
thin film, there was a fault in which the thin film itself disappears in advance of a zinc permutation. In 
addition, even if the conventional zincate processing tended to use the photoresist of an alkali meltable 
mold for the aluminum front face made into a processed object, and tended to make the patterning mask 
form and it was going to perform the zinc permutation partially, this mask itself was omitted in an 
instant, and the desired zinc permutation was impossible. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is replaced with conventional 
zincate processing liquid, i.e., a strong-base nature zinc displacing solution. As opposed to the quality of 
the material of the photoresist mask which may be formed in the aluminum and the aluminium alloy 
itself which cancels entirely the fault of the various kinds mentioned above which this zincate 
processing liquid has, and is made especially into a processed object, or its front face It does not have a 
bad influence substantially but is in offering the zinc displacing solution equipped with the description 
which gives the advantage which conventional zincate liquid moreover has, i.e., the zinc permutation 
coat which is precise and has the adhesion force, which should also be called new zincate processing 
liquid. 
[0005] 
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'[Means for Solving the Problem] AeeordingLtojff^^ 
*specifiGation:presentat^ 

mentioned purpose as a result of repeating research wholeheartedly from the above-mentioned purpose, 
and this zinc displacing solution, this invention person by easy actuation The zinc permutation coat of 
the request excellent in the adhesion force and compactness can be formed in aluminum and an 
aluminium alloy front face. Moreover, this approach It came to complete this invention for the 
applicable thing [ thin film / aluminum ] which already wind around the partial zinc permutation through 

a photoresist mask a header and here. 

[0006] AGCording:toithis:iTO 
aluminum^ 

carriesxmta zinc comp^ 

^5f^th^front : face : o^^ ^ 

[0007] The^tiove^S^ 

<;soluble-salt:ofat ^ 

^lver, and palladium according to this invention; the above-mentioned zinc displacing solution which 
contains further above-mentioned zinc displacing solution; and the water-soluble Nonion system 
surfactant which contain aliphatic series hydroxy acid further is offered. 
[0008] Moreover, according to this invention, the approach zinc permutes the aluminum or the 
aluminium alloy front face characterized by contacting aluminum or an aluminium alloy, and the above- 
mentioned this invention zinc displacing solution is offered. 

[0009] Th^above fflentioned a pproach by which the above-mentioned contact is especially performed 
by immersffifalf^ C into 

this invention zinc displacing solution according to this invention; an alkali meltable mSFpliofbresist 
mask is beforehand prepared in above-mentioned approach; and the aluminum, or the aluminium alloy 
front face aluminum or whose aluminium alloy is a thin film 5 micrometers or less, and the above- 
mentioned approach zinc permutes this front face partially is offered. 

[0010] Furthermore, according to this invention, the aluminum or the aluminium alloy which is obtained 
by the above-mentioned approach and which has the aluminum which has a zinc permutation coat or an 
aluminium alloy, and the above-mentioned zinc permutation coat for performing direct electroplating or 
direct electroless deposition on a zinc permutation coat especially is offered. 
[0011] 

[Embodiment of the Invention] If it explains in full detail hereafter per zinc displacing solution for zinc 
to permute the aluminum or the aluminium alloy (for this etc. to only be called "aluminum material" 
below) front face concerning this invention, this liquid will contain the zinc compound and fluorine 
compound of the specified quantity, and will be characterized by being the water solution of pH 1-5. 
[0012] In this invention zinc displacing solution, as long as the zinc compound which is one 
indispensable component is a water-soluble zinc compound, any are sufficient as^|LS-the r example,.a 
^inc sulfate^^ 

\^t^fatFiT[ little effect ] for example, is suitable for the dissolution rate to the aluminum of th^Miohin 
an acid range. Zinc compounds, such as this, are good to be chosen ftom;jfa^ - 
5-0 5 g^^s-metal-zinc : @ 

dS^vStagelo^hich the permutation rate of a zinc metal becomes extremely slow and it becomes high 
concentration too much exceeding 50 g/L conversely, a permutation rate becomes quick too much, the 
permuted zinc particle is coarse and there is disadvantage to which the adhesion force with an aluminum 
material becomes low. 
[0013] Moreqverrthe-flu^ 

displacing solution has the work which aluminum is dissolved [ work ] and advances a permutation with 

^Jk^z^-s^ 

can be illustrated by comparatively little use as what may moreover dissolve aluminum in homogeneity 
at a moderate rate. When using the above-mentioned ammonium hydrogendifluoride, the liquid obtained 
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'does not perform pH adjustment at all, but has suitable desiredpl^al so for **. In-tffi sjfi^t^^oride^ 
£salte r sucka^&^^ 

^boveiinenfioned fluorine compound instead of the fluorine compound of the above-mentioned 
instantiation again. When using fluoride salts, such as this, pH of the liquid obtained may not serve as a 
desired acid range, separately, as a pH regulator, strong acid, such as a hydrochloric acid, a sulfuric acid, 
and a nitric acid, can be added, or can use together the above-mentioned fluoric acid and ammonium 

hydrogendifluoride, and can make them the pHrang e of desired in t hat case. 

[00 1 4] JSI^I^ as^hisris carried ouUn-the-amount range 

Q yMch-ge rvesTarO^ 

to the pH range of desired, addition of a lot of pH regulators is needed, salt concentration becomes high 
too much as a result, and the liquid obtained when this is less than 0.1 g/L has the disadvantage to which 
this invites delay of a zincky permutation rate, when a zinc permutation rate becomes slow too much and 
exceeds 20 g/L conversely. 

[00 1 5 ^kis^ solution to-adj ust -Liquid pH toJheJrange.bOiS . 

Selectiolfof the class of the zinc compound which is the above-mentioned indispensable component, 
and fluorine compound can perform adjustment of this pH, and addition of the usual alkali component 
can perform it if needed. Although not limited, in order not to raise the salt concentration in liquid, as 
for especially the alkali component for pH adjustment used here, it is desirable that they are the strong- 
base water solution in which pH adjustment of the request by little addition is possible, for example, a 
sodium-hydroxide water solution, a potassium-hydroxide water solution, aqueous ammonia, etc. When 
liquid presents strong acid nature (it is less than pHl ) too much, there is a possibility that a permutation 
zinc coat may remelt in liquid. Moreover, when Liquid pH exceeds 5, there is disadvantage a 
permutation rate is too slow and becomes less practical [ disadvantage ], and there is also risk of a 
dissolution metal depositing further. 

[0016] Since this invention zinc displacing solution controls [ by using as basic liquid the liquid which 
contains the above-mentioned zinc compound and a fluorine compound as an indispensable component ] 
the permutation rate of the zinc to an aluminum material front face if needed further to this (it usually 
promotes), it can-carry~out additionalxomhin^^ of additive components for 

^improvi^ 

popper, -silverr^ 

^^TA^Be^afi^IeT^ chloride of the above-mentioned metal, a nitrate, a sulfate, etc. are mentioned, 
for example. Ferrous chloride, a nickel chloride, a cuprous chloride, a silver nitrate, a palladium 
chloride, etc. are especially included by the desirable example. This etc. may be a hydrate gestalt which 
usually comes to hand, and even if it uses by the one-sort independent, it can also be used together two 
or more sorts. The water-soluble salts of metals, such as this, can demonstrate the effectiveness of the 
request by the addition, i.e., the facilitatory effect of a zinc permutation rate, by adding in the amount 
AMicffse^ 

Especially, the above-mentioned effectiveness can be done so by use with a more **** metal more 

nearly little than aluminum. Generall^^ 

chosen ojtfj^ 

series hydroxy, acid is include d by- the additiv j^^ 
^permutationj^^ acid,ji i^Uc 1 a^,^^ric^id, j Jtatori^^ 

acidTetcTcaSTbe lllustratedrfor examplerand~eveiTif tKis~etcTis"independent one sort, it can be used at 
least two or more sorts. The addition is good to usually be chosen out of the range of 1 - 50 g/L extent 
into this invention displacing solution, by this, can control the permutation rate of the above-mentioned 
zinc moderately, and can make deposit zinc metal particles more precise. 
[00 y5]-Eurdi^ 

homogeneity_o£a zm^ When a deposit of precipitate,,acid 

resistance, etc. by the reaction of the ion of a metal ion and ^hers^el3cerTinto consideration, among 



http ://www4. ipdl.ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 1 1 /29/06 



JP,2000-256864,A [DETAILED DESCRIPTION] 



Page 4 of 9 



'the above-mentioned surfactants, the water-soluble Nonion system surfactant is desirable. The thing of 
for example, an alkyl polyoxy ethylene ether mold and an alkyl polyoxyethylene polyoxypropylene ether 
mold is contained in this water-soluble Nonion system surface active agent. Especially among this etc., 
alkylphenol, an ethyleneoxide addition product, a propylene oxide addition product of higher alcohol, 
etc. are suitable, and, as for the cloudy point, it is desirable that it is 40 degrees C or more. Even when 
this etc. is independent in one of them, even if it uses two or more sorts together, it can be used, by 
carrying out addition combination in the range of 0.1 - 3 g/L extent into this invention displacing 
solution, it improves the wettability to desired effectiveness, especially a desired aluminum surface of 
metal, raises the homogeneity of a permutation zinc coat, and can usually contribute to the eburnation of 
this permutation zinc coat, or smoothing of this coat front face. 

[0019] this invention zinc displacing solution can be easily prepared only by only carrying out 
dissolution mixing of each which is added if needed [ a zinc compound, a fluorine compound, and if 
needed ] as an indispensable component, such as an additive component and pH regulator, underwater. 
[0020] Any are sufficient as long as it has metal aluminum which may be permuted by zinc as an 
aluminum material made into a processed object if it explains in full detail hereafter per zinc 
permutation approach of the aluminum material front face by use of this invention zinc displacing 
solution which are obtained by carrying out like the above on the front face. Various kinds of things of 
even the aluminium alloy [ aluminum / high grade ] which contains alloy contents, such as copper, 
magnesium, and zinc, for example are widely included by this therefore. Moreover, any of the cast 
which especially the configuration of this material is not limited, either and fabricated by a usual tabular 
object (thin film-like objects, such as a film and a sheet, are included) and various kinds of usual 
configurations are sufficient. Moreover, not only an aluminum material independent tabular object but 
the aluminum coat (what was united with the substrate) fabricated according to conventional methods, 
such as vacuum evaporation technique and the ion plating method, on the substrate made from a ceramic 
or plastics is included by the above-mentioned tabular object. 

[0021] Aluminum materials, such as this, can perform beforehand alkaline-degreasing processing used 
commonly, etching processing, desmutting processing, etc. as pretreatment on the occasion of 
processing by this invention zinc displacing solution. 

[0022] As long as, as for the processing by this invention zinc displacing solution, this liquid and an 
aluminum material contact, especially the approach is not limited. Most fundamentally, the above- 
mentioned contact can be performed into this invention zinc displacing solution by the approach 
immersed in an aluminum material. It is also possible to adopt the approach of spraying a zinc 
displacing solution for example, on an aluminum material front face besides the above-mentioned 
immersion, the approach of applying, etc. 

[0023] If the above-mentioned dip coating is taken for an example and explained further in full detail, 
the immersion conditions of the aluminum material to the inside of this invention zinc displacing 
solution can decide on the temperature and immersion time amount suitably according to a liquid 
presentation, the request thickness of a permutation zinc coat, etc. It is appropriate for solution 
temperature to be chosen from the range of 5-60 degrees C according to a liquid presentation, and to 
choose immersion time amount from the range for 5 seconds - about 10 minutes generally, according to 
desired thickness. Especially, as good solution temperature of workability, the range of about 20-40 
degrees C which is ordinary temperature or the temperature of that neighborhood is desirable, and when 
adopting the temperature conditions of this range, it is desirable to adopt the immersion time amount for 
about 20 seconds - about 3 minutes generally. In this way, the permutation zinc coat 0.1 micrometers or 
more which is the request thickness of a permutation zinc coat usually required for the electro less 
deposition and electroplating which are mentioned later can be formed. 

[0024] Moreover, at the time of immersion into this invention zinc displacing solution of the above- 
mentioned aluminum material, liquid can be stirred mechanically, or it is desirable to adopt the means of 
making the immersed aluminum material rock etc., the concentration of the ion of the zinc metal and 
others in the interface of a material front face and liquid can be uniformly held by this, and formation of 
a more uniform permutation zinc coat is attained with constant speed in this way. In addition, the 
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' conditions of contact to the aluminum material and this invention zinc displacing solution in the case of 
adopting approaches other than dip coating can be made into the same thing as it which is adopted in the 
above-mentioned dip coating. 

[0025] Especially according to this invention approach, even when thickness sets the thin aluminum film 
about 5 micrometers or less as the processed object as an aluminum material unlike the zincate approach 
using the zincate processing liquid of the conventional strong-base nature, there is no fear of 
disappearance by the strong base of this thin film taking place, and desired zinc permutation processing 
can fully be performed. 

[0026] Moreover, according to this invention approach, by the conventional zincate processing, it was 
impossible, for example, the photoresist of an alkali meltable mold can be used for the aluminum front 
face made into a processed object, a patterning mask can be made to be able to form, and the approach 
of carrying out a zinc permutation partially can also fully carry out this front face. Especially this partial 
zinc permutation can be effectively used, when making an electrical circuit form on a nonconductor. 
[0027] Namely, according to this invention, according to a conventional method, vacuum deposition of 
about 0.7 micrometers of the aluminum is carried out, for example on a ceramic Plastic solid. 
Subsequently, on the aluminum coat formed, the laminating of the alkali fusibility photoresists, such as 
a dry film which has acidic groups, such as a carboxyl group, is carried out to a side chain. By exposing 
through a mask to this resist, developing and carrying out patterning of this, and enforcing the approach 
using this invention zinc displacing solution per [ which has the resist which is obtained further, and by 
which patterning was carried out ] aluminum coat A zinc permutation can be alternatively performed 
only into the exposed aluminum material surface part by which a mask is not carried out by the above- 
mentioned resist, and the zinc coat of request thickness can be made to form partially. If the resist and 
aluminum which performed electroless nickel plating, non-electrolyzed gold plate, etc. further, used 
plating coats, such as this, as the mask and used them on the partial zinc permutation coat obtained in 
this way are exfoliated, the circuit excellent in wirebonding nature or solder adhesion can be obtained. 
[0028] 3Jliyhi£^ 
adjj qg^^ 
^utstandmg^ 

pabcbrding^o^a^GonventionaLmeth^bn it. 
[0029] As this electroless deposition, various kinds of electroless deposition known conventionally is 
sufficient, and acidity, alkaline electroless nickel plating, alkaline radio solution coppering, etc. can be 
illustrated as the example. In the acid above-mentioned electroless nickel plating, use of the plating bath 
using reducing agents, such as a boric-acid system and a phosphoric-acid system, can also perform 
desired nickel plating good. Moreover, electric nickel plating using copperings, such as cyaniding 
coppering and copper-sulfate plating, a Watts bath, etc. as electroplating etc. is preferably employable. 
On the coat obtained by this electric nickel plating, electric chrome plating etc. can be given further, for 
example. 

[0030] according to the electroless deposition and electroplating like the above, a metallic film with 
fanciness can be made to form on an aluminum material, and moreover, thereby, the corrosion resistance 
of aluminum can be boiled markedly and can be raised. Moreover, in the case of an aluminum thin film, 
while being able to raise the conductivity of the aluminum film sharply by performing electroless nickel 
plating, electric gold plate, and non-electrolyzed gold plate through this invention permutation zinc coat, 
adhesion force, such as solder and wirebonding, is securable. 
[0031] 

[Example] Although an example is hereafter given in order to explain this invention in more detail, this 
invention is not limited to this example. In addition, the performance evaluation of the zinc permutation 
coat which the processed aluminum material used for each example is as follows, and was obtained in 
each example is performed by the following approaches. 
(1) Ai^let^dumm^ 

[0032] Moreover, the thin film obtained by performing cleaning processing after about 0.8-micrometer 
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vacuum deposition in aluminum on the alumina ceramic plate as an aluminum thin film was used. 
(2) About the product sample which has each zinc permutation coat obtained in the evaluation this 
invention example and the example of a comparison of a zinc permutation coat Furthermore, 90 degrees 
C is immersed in a non-electrolyzed nickel-Lynn system plating bath (the Okuno drug industry 
incorporated company make, "TOPPUNI colon BL") for 30 minutes in this sample. The nickel- 
phosphorus plating coat with a thickness of 10 micrometers was made to form on the above-mentioned 
zinc permutation coat, visual observation of the appearance was carried out, and whether plating 
nonuniformity is accepted estimated the homogeneity of the zinc permutation coat in the above- 
mentioned sample. It was estimated that what a homogeneous **** and plating nonuniformity are 
accepted in in what plating nonuniformity is not accepted in had no homogeneity. 
[0033] Moreover, the adhesion of a zinc permutation coat performed the cross-cut tape test after the 
above-mentioned radio solution nickel-phosphorus plating, and evaluated it by the residual number / 100 
after tape exfoliation. 
[0034] 

[Examples 1-10] The specified quantity of each component shown in following Table 1 and 2 was 
dissolved in water, and each zinc displacing solution shown as this invention examples 1-10 was 
prepared. * [Table 1] 
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[0035] * [Table 2] 
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[0036] In addition, the numeric value (loadings) in the raw material compound of front Naka is a 
fluorine (F) or each metallic element conversion concentration (it is xlO-3 g/L which shows g/L and 
ppm). Moreover, as a surface active agent, the ethyleneoxide addition product (the Kao Corp. make, 
"emulgen 911", cloud point of 74 degrees C) of nonyl phenol was used. Furthermore, *1 in the term of 
pH of front Naka is a caustic-alkali-of-sodium water solution, and *2 are aqueous ammonia and they 
carry out pH adjustment, respectively. 
[0037] 

[The examples 1 and 2 of a comparison] Each component shown in the following table 3 was dissolved 
in water, and comparison zincate processing liquid was prepared. In addition, each amount of 
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[0038] 

[The example 1 of a trial] Predetermined time immersion of each of the letter aluminum material of a 
block and an aluminum thin film was carried out under the predetermined temperature condition, and 
zinc permutation processing of each aluminum material front face was carried out at each of the zinc 
displacing solution obtained in the examples 1-10, and the comparison zinc displacing solution (zincate 
processing liquid) of the examples 1 and 2 of a comparison. About each obtained zinc permutation 
processing aluminum, the homogeneity of the zinc permutation and adhesion with a material were 
evaluated. 

[0039] A result is hung up over Table 4 with the above-mentioned immersion conditions (temperature 
and time amount). * [Table 4] 
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[0040] According to use of this invention zinc displacing solution, the zinc permutation coat obtained 
does not have nonuniformity, also when any of the letter aluminum of a block and an aluminum thin 
film are used as an aluminum material, and it excels in homogeneity, and, moreover, Table 4 shows [ of 
the adhesion force ] that it is [ a thing ] good. On the other hand, as shown in the example of a 
comparison, in use of conventional zincate processing liquid, nonuniformity occurs in one immersion, 
and only a coat also with the inadequate adhesion force is given in the letter aluminum of a block, and 
all material aluminum is eluted in processing liquid in an aluminum thin film, and it is clear that 
formation's of a zinc permutation coat it cannot do. 
[0041] 

[Example 11] Carrying out machine stirring, it was immersed for 30 seconds at 35 degrees C, and the 
zinc permutation coat was made to form beforehand into this invention zinc displacing solution which 
showed cleaning, alkali etching, and the aluminum plate of JIS6063 which acted as sulfuric-acid De Dis 
Matt to the example 8. 

[0042] Subsequently, the plate obtained above is immersed for 30 minutes at 90 degrees C during the 

electroless-nickel-plating bath "the TOPPUNI colon BL" by Okuno drug industry incorporated 

company, a nickel-plating coat is made to form on a zinc permutation coat, electric nickel plating was 

performed in the cathode current density of 2 - 4 A/dm2, and the 10-micrometer nickel coat was made to 

form using the electric nickel-plating bath (Watts bath) which added the brightener further. 

[0043] Electric chrome plating with a thickness of about 0.1 micrometers was further given in the 

Sargent bath on the nickel coat obtained above (cathode-current-density about 20 A/dm2). 

[0044] In this way, it excelled in glossiness and the aluminum plate which had the uniform plating coat 

which has good corrosion resistance formed was obtained. 

[0045] 

[Example 12] It laminated heating the dry film (the Asahi Chemical Industry Co., Ltd. make, 
SUNFORTAQ5036 dry film) of an alkali development mold on the substrate which has the aluminum 
coat of 0.7 micrometers of thickness which was made to carry out vacuum deposition of the aluminum 
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on 99% alumina ceramic substrate, and was obtained. 

[0046] Subsequently, the mask of the last need part was carried out, it was exposed, negatives were 
developed in the sodium-carbonate water solution 1%, the exposure part was removed, and the 
aluminum coat was exposed into the non-mask part. 

[0047] It was immersed in this invention zinc displacing solution which prepared the substrate which 
has the aluminum coat which was obtained above, and which was exposed partially in the example 7 for 
30 seconds at 30 degrees C, and about 0.3 -micrometer zinc permutation coat was made to form on the 
above-mentioned exposed part. 

[0048] Furthermore, immersion processing was carried out for 15 minutes at 85 degrees C, and the 
nickel-Lynn coat with a thickness of about 3 micrometers was made to form on the above-mentioned 
zinc permutation coat during the Okuno Pharmaceuticals industrial stock type firm make and an acid 
electroless-nickel-plating bath 'TCP NIKORON USD." 

[0049] Finally the processing substrate obtained above is immersed for 15 minutes at 65 degrees C into 
the permutation mold radio solution liquid gilding "MUDEN noble AU" (it has Neutrality pH) by 
Okuno drug industry incorporated company. The plating coat with a thickness of about 0.5 micrometers 
which was made to carry out permutation golden coat formation, and was obtained after that is used as a 
mask on the above-mentioned nickel-Lynn coat. The dry film and aluminum thin film of a mask part 
were exfoliated using the caustic-alkali-of-sodium water solution 3%, and the alumina ceramic substrate 
which has an aluminum-nickel-golden coat as an electric conduction circuit where the request was 
patternized was obtained. 



[Translation done.] 
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